Synthetic aminoclay is one of the major class of phyllosilicates is of particular interest owing to their easy synthesis, sorption properties, thermal and mechanical stability and swelling behaviour. Though the chemical modification of the inorganic phyllosilicate frame-works was the aim of several studies, majority of these hybrids has magnesium located inside the lamellar octahedral sites; it could be substituted by nickel, 4 calcium 5 and copper. 6 These clay lamellae can be used to immobilize single biomolecules and proteins such as DNA, Hb, Mb, GOx and these found to exhibit enhanced stability and regenerate without loss of its activity. 7 Thiol organoclay nanocomposites were used for the adsorption of heavy metal ions 8 The selective hydrogenation of aromatic nitro compounds to the corresponding aniline is an industrially important reaction. 11 Gold nanoparticlegraphene oxide nanosheets 13 and silver supported on the CNFs exhibited high catalytic activity in the reduction of nitro compounds. 13 In this article, we present a simple and facile approach for selective hydrogen transformation of nitroarenes onto the surface of iron NPs in water soluble amino clay sheets. This method not only provides a facile means of controlling the effective concentration of the active Fe NP, but also offers the necessary stability of the resulting nanocomposite for catalytic hydrogen transformation.
EXPERIMENTAL

Materials
3-Aminopropyltrimethoxysilane (APTMS, 99%), Magnesium chloride hexahydrate (98.0%), sodium borohydride (NaBH 4 ), ferric chloride and nitrophenol were purchased from Sigma-Aldrich (USA). Ethanol (>99.9%) was purchased from Merck. Milli Q water was used for the preparation of aqueous solutions.
Synthesis of aminoclay
Typical synthesis involves drop wise addition of 3-aminopropyltrimethoxysilane (5.85 mmol) to an ethanolic solution of magnesium chloride (3.62 mmol). The white slurry obtained after 5 mins was stirred mechanically overnight. The precipitate was isolated by centrifugation, washed with ethanol (50 mL) and dried at 40 °C.
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Synthesis of aminoclay stabilized F nanoparticle
The aminoclay was first exfoliated by dispersing 20 mg of clay in 2 mL Milli Q water by sonication for 2 minutes. Metal precursor (1 mM) was added followed by the drop wise addition of NaBH 4 solution (0.1 M). 14, 15 To the resulting transparent suspension, ethanol was added and the freeze dried samples were stored in dark at 5 o C.
Reusability
After the reduction reaction, ethanol was added to the solution and the Fe stabilized aminoclay precipitated, was ûltered, dried and reused.
RESULTS AND DISCUSSION
The synthesized Fe amino clay nanoparticle was characterized by powder XRD, SEM, EDX and HRTEM techniques and its thermal stability was studied using TGA analysis.
Characterization of aminoclay protected metal nanoparticle
In FTIR spectrum (Figure 2 ) bands of phyllosilicates are observed in the region 1186 to 1000 cm -1 due to Si-O-Si asymmetric stretching. The band near 550 cm -1 corresponds to the stretching of Mg-O in the octahedral layer. Bands between 3000 and 2750 cm -1 are due to symmetric, asymmetric stretching and deformations of -CH 2 -groups of the 3-aminopropyl groups present in the interlayer space. Bands between 1600 and 1400 cm -1 are due to the deformation modes of the amino propyl groups. The reduced peak intensity at 900 cm -1 indicates the presence of organic groups in the surface of tetrahedral silicon layers. A very narrow band at 1381 cm -1 is due to the formation of the amine carbamate linkage. Figure 4 (a) shows the HRTEM micrographs of highly dispersed amino clay stabilized Fe nanoparticles. Dark spherical spots clearly indicate that Fe nanoparticles are well dispersed throughout the clay matrix. Figure 4(a) shows the metal-loaded hybrid nanocomposites of uniform size and shape and the particle size is around 2-3 nm. Figure 5(b) shows the corresponding selected area electron diffraction (SAED) pattern. Upon the addition of NaBH 4 the absorption peak of 4-nitrophenol (4-Np) undergoes an immediate redshift from 317 to 400 nm indicating the formation of 4-nitrophenolate ions, evident visibly from the color change of the solution light yellow to yellow green color.
Morphological analysis of the materials
Scheme 1: Reduction of 4-nitrophenol to 4-aminophenol
After the addition of clay nanocomposite the absorption peak at 400nm decreased while the absorption peaks at 300 nm and 230 nm increased attributed to the formation of 4-aminophenol (Amp) as the reaction proceeds Figure 6a . Several isosbestic points indicate the absence of any side products throughout the course of the reaction. In the absence of catalyst, the absorption peak at 400 nm remained unaltered for a long duration, indicating the inability of the strong reducing agent NaBH 4 itself to reduce 4-nitrophenolate ion. Since the concentration of NaBH 4 is excess throughout the course of the reaction it can be assumed constant.
Therefore, pseudo-first-order kinetics with respect to 4-Np can be used to evaluate the catalytic rate. A good linear correlation was observed between ln C o /C vs. reaction time (Figure 6b ) and the pseudo-ûrst-order rate constant is estimated from the plot. 
Mechanism of the reduction of 4-Nitrophenol
The reduction of 4-Np compounds is known to proceed via the hydroxylamine, followed by azoxy and azo compounds to its corresponding Amp after the reaction time. To the optimized reaction conditions for the reduction of 4-Np compound to their corresponding Amp under photolytic conditions proceeds without isolation of the intermediates.
Recycle and reusability of aminoclay protected metal nanoparticles catalyst
The Figure 7 shows the repetitive catalytic degradation of 4-Np during three consecutive cycles. After each catalytic cycle the catalyst was recovered using ethanol and a fresh solution of 4-Np was added before each run. The catalytic efficiency of the catalyst is maintained without any loss in each cycle.
CONCLUSIONS
The catalytic behaviour of the aminoclay stabilized Fe nanoparticle is studied. This nanocomposite is characterized by powder XRD, FTIR, TGA, EDX, HRSEM and HRTEM analyses. This nanocomposite exhibits excellent activity for reduction of nitrophenol. The main advantage of this aminoclay stabilized monohybrids are its ease synthesis, water soluble, cheap source and reusability. 
